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Abstract 

The fossil material belonging to genus Selenoportax has been described and discussed which was collected from 
Dhok Pathan, Chakwal district, the Punjab province, Pakistan. The studied material comprises left lower 
mandibular ramus having p4-m3. The genus Selenoportax basically consists of two species; Selenoportax 
vexillarius and Selenoportax lydekkeri. Selenoportax is an extinct genus of Boselaphines. Boselaphines have 
been reported from Middle Miocene and abundantly from the Late Miocene of the Siwaliks. Selenoportax is a 
moderate to large sized boselaphine. Thorough examination and measurements reveals that studied specimen 
belongs to species Selenoportax vexillarius. Its fossils have been also reported from the Miocene of Northern and 
Central Asia. 
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Introduction 

Pilgrim (1910) established the species Boselaphus 
lydekkeri. Later on, All these specimens to the genus 
Selenoportax transferred by Pilgrim (1937) based on 
a collection from various Middle Siwalik localities in 
Pakistan and India and added two species in it, S. 
vexillarius and S. lydekkeri. Solounias (1981) referred 
a Selenoportax horn core from Pikermi which was not 
enough for a more specific determination. So, this 
supposed occurrence of a single horn core cannot be 
taken as indicative for the presence of Selenoportax 
in Europe. Qiu and Qiu (1995) list Selenoportax sp. 
from the Lufeng fauna (Chinese Miocene), age of 
11.1-8.0 Ma (Flynn and Qi, 1982; Steininger, 1999). 
These specimens represent the sole record of 
Selenoportax from the Miocene of Northern and 
Central Asia (Tedford et al., 1991; Nakaya, 1994; Qiu 
and Qiu, 1995). Thomas (1984) highlighted the 
Helicoportax-Selenoportax relationships and 
recommended the name “Helicoportacina” for them. 
According to Heissig (1972), Selenoportax is a 
progressive form of Helicoportax tragelaphoides 
reported from the Chinji Formation of the Siwaliks 
(Thomas, 1984) while According to Gentry (1974), the 


systematic position of S. lydekkeri is uncertain. 


Pilgrim, 1937, 1939, 1947; Lydekker, 1876, 1884; 
Akhtar, 1992, 1995, 1996; Khan, 2008 recovered 
Selenoportax from Middle and Upper Siwaliks 
deposits of Pakistan. Akhtar (1992) included not only 
S. vexillarius and S. lydekkeri from the Middle and 
Upper Siwaliks in the genus Selenoportax, but also 
added two new species i.e. S. dhokpathanensis and S. 
tatrotensis, the former being based on a damaged 
cranium (PUPC 86/248) and the later upon a 
maxillary portion bearing right P3-M3 and left P4-M3 
(PUPC 87/19). Akhtar (1992) in his Ph.D. thesis 
compared S. dhokpathanensis (PUPC 86/248) with S. 
vexillarius but did not compare it with S. lydekkeri 
and considered that its gigantic size noticeably made 


it different from S. vexillarius. 


S. dhokpathanensis shares the same characteristics 


with S. lydekkeri, and both of them are larger in size 


than S. vexillarius. Moreover, a large number of S. 
vexillarius and S. lydekkeri cheek teeth have been 
described until now, still not even one single molar 
described for the species’ S. 
(Bibi, Thus, S. 


dhokpathanensis is considered a junior synonym of S. 


has been 
dhokpathanensis yet 2007). 
lydekkeri. The description of S. tatrotensis was based 
on the upper premolars and molars: strong and 
extended transversely entostyles and_ectostylids, 
styles that are slightly weaker and less divergent, 
weaker median ribs and less rugose enamel with 
traces of cement. All these variations can be observed 
in S. vexillarius, which evidently supports its 
inclusion within S. vexillarius. Therefore, the genus 
Selenoportax consists only of two valid species in the 
Siwaliks: S. vexillarius and S. lydekkeri, the former 
being the smaller one (Khan et al., 2009). According 
to Bibi (2007) the characters Pilgrim (1937) listed to 
distinguish between isolated teeth of Selenoportax 
and Pachyportax, such as crown flare and enamel 
folding, are insufficiently diagnostic as such features 
are entirely variable even within single individuals of 
living Bovini. This research work specifies the 
presence of extinct genus Selenoportax from the 
Miocene of Central Asia (Pakistan) and the main 
objective is to describe fossil fauna from Middle 
Siwaliks (Late Miocene) of Dhok Pathan, district 
Chakwal, Punjab, Pakistan. 


Materials and methods 

A number of field trips to various localities of Middle 
Siwaliks were carried out. The specimen was collected 
from the Dhok Pathan, Chakwal district, the Punjab 
province, Middle Siwalik hills of Pakistan. The 
embedded material was carefully excavated with the 
help of chisels, hammers and fine needles. The 
specimen was transported to Paleontological lab in 
the department of Zoology, University of the Punjab 
Lahore. The specimen was properly cleaned and 
washed in the laboratory. Fine needles, camel hair 
brushes as well as light hammer were used to remove 
unwanted siliceous or clay material from the 
Paleontological samples. The broken parts were 


assembled using various gums and adhesives such as 
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Araldite, Elphy and Peligon. The specimen under 
study was catalogued as PUPC 2010/26 i.e. the upper 
figure denotes the collection year and lowers one the 
serial number of the respective year. The 
measurements of the specimens were made by metric 
Vernier Calipers and then table is formulated. The 
photographs of the described specimens were taken 
with Digital Camera and hard copies were prepared 


by using Adobe Photoshop. 


Abbreviations 

Anterio-posterior length of the crown (L); Transverse 
width of the crown (W); Width/Length (W/L); 
Millimeter (mm); Punjab University Paleontological 
Collection (PUPC); American Museum of Natural 
History, New York, USA (AMNH); Million years ago 
(Ma); Lower fourth premolar (p4); Lower first molar 
(m1); Lower second molar (m2); Lower third molar 


(mg). 


Results 


Systematic Palaeontology 


Family Bovidae Gray, 1821 

Order Artiodactyla Owen, 1848 
Suborder Ruminantia Scopoli, 1777 
Infraorder Pecora Linnaeus, 1758 
Family Bovidae Gray, 1821 
Subfamily Bovinae Gill, 1872 

Tribe Boselaohini Simpson, 1945 
Genus Selenoportax Pilgrim, 1937 
Type Species: Selenoportax vexillarius Pilgrim, 
1937. 

Included species 


Selenoportax vexillarius Pilgrim, 1937; Selenoportax 
lydekkeri Pilgrim, 1937; Selenoportax tatrotensis 
Akhtar, 1992; Selenoportax dhokpathanensis Akhtar, 
1992 


Distribution 

The genus Selenoportax is well known from the Nagri 
and Dhok Pathan zones of the Middle Siwaliks of 
Pakistan and India (Pilgrim, 1937). Solounias (1981) 


refers a horn core specimen from Pikermi, described 
by Gaudry (1865) as Selenoportax. According to him 
the material is not diagnostic enough for a more 


specific determination. 


Diagnosis (Pilgrim 1937; Akhtar 1992) 

Moderate to large-sized Siwalik bovid with hypsodont 
to extremely hypsodont teeth, upper molars quadrate 
with strong divergent styles, median ribs well 
developed, 


entostyle strongly developed and 


ectostylid moderately developed, enamel very rugose. 


Selenoportax vexillarius (Pilgrim, 1937) 

Type Specimen 

A skull lacking maxilla and dentition and most of the 
basicranium (AMNH 19748). 


Material 
Lower left mandibular ramus having p4-m3 (PUPC 
2010/26). 


Locality 

Dhok Pathan, Chakwal district, the Punjab province, 
Pakistan (Fig. 2). 
Stratigraphic Range: Middle Siwaliks. 
Diagnosis 

Cheek teeth large and strongly hypsodont, enamel 
very rugose. Lower molars elongated with strong and 
divergent styles near the neck of crown, ribs quite 
large, ectostylid strongly developed. Fossettes without 
indentations are simple in outline, transverse anterior 


goat folds poorly developed at front of lower molars. 


Description 

Left Mandibular Ramus (Fig. 1) 

PUPC 2010/26 is lower left mandibular ramus having 
well preserved p4-m3. The length of preserved 
mandibular ramus is 99.5 mm while total preserved 
length of horizontal ramus = 158.7 mm. Depth below 
m2 is 34 mm and m3 is 37 mm. The width of the 


ramus below m2 is 21.7 mm and m3 is 25.4 mm. 
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Fig. 1. Selenoportax vexillarius, PUPC 2010/26, left 
mandibular ramus having p4-m3, A) lingual view, B) 


buccal view, C) occlusal view. Scale bar 30 mm. 


Middle 


Stwalik group 
| 


Lower 


Fig. 2. Map showing the study section Dhok Pathan, 
Chakwal District, Punjab, Pakistan. 


P4 

It is part of the lower left mndibular ramus (PUPC 
2010/26). It is well preserved. The buccal side is more 
rugose as compared to the lingual side which has 
quite thick and shiny enamel. Layer of cement is 
prominent at the base of the crown. The median basal 
pillar is absent in the tooth. All the conids of tooth are 
well preserved. The metastylid and entostylid are well 
developed and prominent. The conids are narrow and 
buccal conids are very similar to the lingual conids. 
The metastylid is strong. In p4 the posterior median 


rib is strongest among all the series of teeth. 


m1 
It is also part of the lower left mandibular ramus 
(PUPC 2010/26). The molar is well preserved and in 
the middle stage of wear. The buccal side has more 
rugosity as compared to the lingual side. Tooth has 


quite thick enamel which is shiny on the lingual side. 


The principal conids are well preserved except 
entoconid which is broken at its tip. The hypoconid is 
forwardly directed as compared to the protoconid. 
The lingual conids are broad and the buccal conids 
are roughly V-shaped. The inner conids are also 
vertically higher. The lingual conids are broad in the 
middle while narrow antero-posteriorly. The anterior 
median rib is more prominent and strong than that of 
posterior one. The metastylid and entostylid are well 
developed. The well preserved and prominent 
prominent median basal pillar is present in the tooth 
and is touching the apex of the crown in the molar. 
There is a fold like structure in its outline between 


protoconid and hypoconid. 


m2 
Second lower molar is well preserved and lie at the 
middle stage of wear. The buccal side of tooth has 
more rugosity as compared to the lingual side. Tooth 
has thick enamel which apperas shiny on the lingual 
side. The hypoconid is forwardly directed as compare 
to the protoconid. The lingual conids are broad and 
the buccal conids are roughly V-shaped. The foremost 
conids are well preserved and prominent. The 
metastylid and entostylid are well developed. The 
central cavities are well preserved and these are 
narrow in the middle while broad antero-posteriorly. 
The median basal pillar is present in the tooth. The 
anterior median rib is more prominent than posterior 


one. 


m3 

Third lower molar is also well preserved. The buccal 
side of the tooth has more rugosity as compared to 
the lingual side. Tooth has quite thick enamel which 
is shiny on the lingual side. The principal conids are 
well preserved and prominent. The hypoconid is 
forwardly directed as compared to the protoconid. 
The lingual conids are wider and the buccal conids are 
roughly V-shaped. The metastylid and entostylid are 
well developed. Both median ribs are equally 
developed and strong. The median basal pillar is 
present in the tooth. It is broad at the base while 


narrow towards the crown. The central cavities are 
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well preserved and these are narrow in the middle 
while broad antero-posteriorly. The posterior central 
cavity is very prominent starting from the posterior 
border of protoconid and metaconid and till reaching 
the anterior border of talonid. It is narrow anteriorly 
while broad posteriorly. There is also a_ well- 
developed talonid. It is opened anteriorly and roughly 
circular posteriorly. It is very similar to entoconid in 
its general appearance and is the postero-external 


extension of hypoconid. 


Table 1. Comparative measurements (in mm) of the 
cheek teeth (PUPC 2010/26) of Selenoportax 
vexillarius (data taken from Pilgrim, 1937, 1939; 
Akhtar, 1992, Khan, 2007; 2008 and Khan et al., 
2009); (* Studied specimen). 


Specimen position Length Width = W/L 
*PUPC p4 17.8 10.5 0.58 
2010/26 
PUPC 04/1 p4 20.0 12.4 0.62 
AMNH p4 21.0 11.0 0.52 
29946 
AMNH p4 21.0 10.0 0.46 
29917 
*PUPC m1 19.4 14.6 0.75 
2010/26 
PUPC 85/40 m1 19.7 12.5 0.63 
AMNH m1 18 13 0.72 
29917 
*PUPC m2 25.3 15.8 0.62 
2010/26 
PUPC 04/1 m2 27.9 16.1 0.57 
PUPC 98/78 m2 25.0 16.0 0.64 
PUPC 04/12 m2 20.0 12.5 0.62 
PUPC 98/69 m2 23.5 14.0 0.59 
AMNH m2 25.9 16.5 0.63 
19844 
AMNH m2 22.0 15.5 0.70 
19514 
AMNH m2 21.0 15.0 0.71 
29917 
*PUPC m3 37 16.7 0.45 
2010/26 
PUPC 04/1 m3 31.4 16.0 0.50 
PUPC 98/78 m3 36.0 15.0 0.41 
PUPC 87/90 m3 38.0 16.5 0.43 
PUPC m3 23.5 16.0 0.68 
86/213 
AMNH m3 38.0 16.5 0.43 
10514 
AMNH m3 33.0 21.5 0.65 
19514 
Discussion 


Boselaphines are known infrequently from the Middle 
Miocene and abundantly from the Late Miocene. The 


large sized Siwalik Boselaphini includes the genera 


Selenoportax and Pachyportax. The Selenoportax is 
a moderate to large sized Boselaphini, while 
Pachyportax is a huge sized form. The general outline 
of the studied specimen, the rugosity of the enamel, 
the strong entostyles, the prominent median ribs, the 
strong and divergent styles evidently prove the 
specimen inclusion in the genus Selenoportax 


(Akhtar, 1992, 1995, 1996). 


Pilgrim (1937) described this genus on the basis of a 
collection from the various Siwalik localities of 
Pakistan and India. Pilgrim referred all the collected 
specimens to the genus Selenoportax and added two 
species in it, S. vexillarius and S. lydekkeri. 
Afterward, Akhtar (1992) added two new species in it, 
S. dhokpathanensis (PUPC 86/248) on the basis of a 
damaged cranium and differs from S. vexillarius by 
its extremely large size and S. tatrotensis (PUPC 
87/19) is based upon a maxillary portion bearing right 
P3-M3 and left P4-M3. S. dhokpathanensis have 
same characteristics as S. lydekkeri. Their size is 
larger than S.vexillarius, slight variation in the 
breadth of skull at the orbits, the breadth of the brain 
case and the breadth of the occipital condyle. Akhtar 
(1992) compared specimen PUPC 86/248 with S. 
vexillarius and not with S. lydekkeri. Many cheek 
teeth of the species S. vexillarius and S. lydekkeri 
have been described up to now, and not even a single 
molar for the species S. dhokpathanensis has been 
described yet. So, S. dhokpathanensis is considered a 
synonym of S. lydekkeri. S. tatrotensis was described 
on the basis of the upper premolars and molars, 
having strong and_ extended transversely 
entostyles/ectostylids, styles that are slightly weaker 
and less divergent, weaker median ribs and less 
rugose enamel with traces of cement. These variations 


are observed within the species. 


Therefore, the genus Selenoportax consists of only 
two valid species and these are S. vexillarius and S. 
lydekkeri. Generally, the cheek teeth of S. vexillarius 
are smaller than those of S. lydekkeri. Specimen 
PUPC 2010/26 resembles with almost all the earlier 


studied specimens of Selenoportax vexillarius such as 
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PUPC 85/40, PUPC 04/1, PUPC 98/78, PUPC 87/90 
AMNH 29917, AMNH 19844, and AMNH 10514 
(Table 1). All the measurements reveal that the 
studied specimen falls within the genus Selenoportax 


and it belongs to species Selenoportax vexillarius. 


Conclusions 

Selenoportax fossils are common in the Dhok Pathan 
Formation. The genus Selenoportax basically consists 
of two species; Selenoportax vexillarius and belongs 
to Boselaphines. The dimensions of the studied 
material reveal all the features of S. vexillarius as 
cited by Pilgrim in 1937. The specimen is hypsodont 
and narrow crowned tooth as indicated by its 
measurements. Specimen PUPC 2010/26 shows the 
same basic features of the species like the increased 
Antero-posterior diameter near the summit of the 
crown and the strong development of the styles and 
ribs. However, the wrinkles are more conspicuous on 


the buccal side than on the lingual side. 


Acknowledgement 

The authors are thankful to Mr. Abd-ur-Rehman, 
about work in computer lab regarding preparation of 
photograph of a specimen, scales and Map. We are 
also grateful to Mr. Sajid Shah for assistance in field 


work during fossil collection. 


References 

Akhtar M. 1992. Taxonomy and distribution of the 
Siwalik bovids. Ph.D. Thesis, University of the 
Punjab, Lahore, Pakistan. 


Akhtar M. 
species (Mammalia, Artiodactyla, Bovidae) from the 
Dhok Pathan, district Chakwal, Punjab, Pakistan. 
Pakistan Journal of Zoology 27, 337-340. 


1995. Pachyportax giganteus, new 


Akhtar M. 
Selenoportax (Mammalia, Artiodactyla, Bovidae) 
from Dhok Pathan, district Chakwal, Punjab, 


1996. A new species of the genus 


Pakistan. Proceeding Pakistan Congress of Zoology 


16, 91-96. 


Bibi F. 
paleobiogeography of early Bovini. Palaeogeography, 


2007. Origin, paleoecology, and 


Palaeoclimatology, Palaeoecology 248, 60-72. 


Flynn LJ, Qi GQ. 1982. Age of the Lufeng, China, 
hominoid locality. Nature 298, 746-747. 


Gaudry A. 1865. Animaux fossiles et géologie de 
PAttique. F. Savy 475 p. 


Gentry AW. 1974. A new genus and species of 
Pliocene boselaphine (Bovidae, Mammalia) from 
South Africa. Annals of the South African Museum 
65, 145-188. 


Heissig K. 1972. Paldontologische und geologische 


Untersuchungen im Tertiar von Pakistan 5. 
Rhinocerotidae (Mamm.) aus den unteren und 
mittleren Siwalik-Schichten. Abhandlungen der 
Akademie der 


Mathematisch-Naturwissenschaftliche Klasse. Neue 


Bayerischen Wissenschaften, 


Folge 152, 1-112. 


Khan MA, Akhtar M, Ghaffar A, Iqbal M, Khan 
AM, Farooq U. 2008. Early ruminants from Dhok 
Bin Mir Khatoon (Chakwal, Punjab, Pakistan): 
Systematics, 


biostratigraphy and_paleoecology. 


Pakistan Journal of Zoology 40, 457-463. 


Khan MA, Iliopoulos G, Akhtar M. 
Boselaphines (Artiodactyla, Ruminantia, Bovidae) 
from the Middle Siwaliks of Hasnot, Pakistan. 
Geobios 42, 739-753. 


2009. 


Khan MA. 2007. Description of Selenoportax 
vexillarius Molars from Dhok Pathan Village (Middle 
Siwaliks), Pakistan. Pakistan Journal of Biological 


Sciences 10(18), 3166-3169. 


Lydekker R. 1876. Molar teeth and other remains of 
Mammalia from the India Tertiaries. Palaeontologica 


Indica 10, 19-87. 


189 | Samiullah et al. 


2015 


J. Bio. & Env. Sci. 


Lydekker R. 1884. Rodents, ruminants, and 
synopsis of mammalia, Palaeontologica Indica. 
Memoirs of the Geological Survey of India Series 10, 


136-202. 


Nakaya H. 1994. Faunal change of Late Miocene 
Africa and Eurasia: mammalian fauna from the 
Namurungule Formation, Samburu Hills, northern 


Kenya. African Studies Monographs 20, 1-112. 


Pilgrim GE. 1910. Preliminary note on a revised 
classification of the Tertiary freshwater deposits in 


India. Geological Survey of India 40, 185-205. 


Pilgrim GE. 1937. Siwalik antelopes and oxen in the 
American Museum of Natural History. Bulletin of the 
American Museum of Natural History 72, 729-874. 


Pilgrim GE. 1939. The fossil Bovidae of India. 


Palaeontologica Indica 26, 1-356. 


Pilgrim GE. 1947. The evolution of the buffaloes, 
oxen, sheep, and goats. Zoological Journal of the 
Linnean Society 41, 272-286. 


Qiu ZX, Qiu ZD. 1995. Chronological sequence and 


subdivision of Chinese Neogene mammalian faunas. 


Palaeogeography, Palaeoclimatology, Palaeoecology 


116, 41-70. 


Solounias N. 1981. The Turolian fauna from the Island 
of Samos, Greece; with special emphasis on the hyaenids 
and the bovids. Vertebrate Evolution 6, 1-248. 


Steininger FF. 1999. Chronostratigraphy, geochro- 
nology and biochronology of the Miocene “European 
land mammal mega-zones” (ELMMZ) and _ the 
Miocene “mammal-zones” (MNzones). In: Rossner, 
G.E., Heissig, K., Fahlbusch, V. (Eds.), The Miocene 
Land Mammals of Europe. Verlag Friedrich Pfeil, 
Miinchen 924. 


Tedford RH, Flynn LJ, Zhanxiang Q, Opdyke 
ND, Downs WR. 1991. Yushe Basin, China: 
Paleomagnetically calibrated mammalian _biostrati- 
graphic standard for the late Neogene of eastern Asia. 


Journal of Vertebrate Paleontology 11, 519-526. 


Thomas H. 1984. Les bovidés ante-hipparions des 
Siwaliks inférieurs (plateau du Potwar), Pakistan. 


Mémoires de la Société géologique de France 145, 1-68. 


190 | Samiullah et al. 


